Temperature dependence of the electronic spin-lattice relaxation time in a 2-iron-2-sulfur protein.
The ferredoxins are characterized by a strong temperature dependence of the electronic spin-lattice relaxation time T1. The measurement of this dependence above the liquid nitrogen temperature has been presented in earlier work [1] for the 2-iron-2-sulfur ferredoxin of the blue green alga Spirulina maxima. The different relaxation mechanisms which could be efficient in this range were briefly discussed. In the present paper, we extend the measurement of the temperature dependence of T1 to the low temperature range 1.25 to 30 K. From 1.25 K to 13 K, T1 is obtained by the saturating pulse method, whereas the continuous saturation method is used from 8 K to 30 K. The experimental conditions concerning these methods are discussed. The analysis of the temperature dependence curve over the whole range 1.25 K to 133 K shows clearly that different regions must be distinguished. For each region the possible relaxation processes and the corresponding vibrational modes are discussed.